various synthetic peptide substrates. The esterase activity against N-acylated amino acid esters indicated that the enzyme is primarily specific against aromatic or hydrophobic amino acid residues at the carboxyl side of the splitting point. Secondary interaction for hydrolysis was also studied using peptide esters or others, which showed that the enzyme activity is markedly promoted by elongating the peptide chain to the N-terminal from the splitting point.
Thus, peptide chloromethyl ketone derivatives such as Cbz-Ala-Gly-PheCH2Cl inactivated the enzyme activity markedly. initial rate of hydrolysis. In the calculation of Kcat, the molecular weight of proteinase K was taken as 18,500.1)
Either peptidase or amidase activity was determined as follows: A reaction mixture (1 or 5ml) containing 2mM peptide, 0.1mg of enzyme (perml), and 0.05M Tris buffer (pH 7.4) in the presence (peptide amides) or absence of 4% dimethylformamide was incubated at 40•Ž. After 30min or 20hr reaction, 0.1ml (or 1ml ) of the reaction mixture was withdrawn and put into a test tube which contained 1ml (or 2ml) of 0.5M citrate buffer (pH 5.0), and cooled in an ice-bath to prevent further hydrolysis. The extent of hydrolysis was measured by the ninhydrin method of Yemm and Cocking.8) The color yields of the compounds by the ninhydrin method based on L-leucine as 100% were described in the preceding paper.9) The sites of action of enzymes in the substrates were determined by paper chromatography of the hydrolyzates, or by the standard DNP method. The release of ammonia from substrates was examined using Conway's apparatus.
Inhibition study.
Inactivation by various chloro methyl ketone derivatives was determined as follows: The reaction mixture (5ml) Bz-Arg-OEt is below 1/40 that of the Aspergi llus enzyme. The high esterase activity of the latter enzyme against Bz-Arg-OEt may not usually show its specificity against basic amino acid residues, but may be ascribed to the aminoblocking residue Bz as has been pointed out by Ku et al.10) Table II gives the esterase activity against N-acylated peptide esters, and compared it with that of the serine alkaline proteinase from Aspergillus sojae. The esterase activity against Cbz-Lys-OMe is markedly promoted by more elongation of the peptide chain with alanine residue, a similar case being observed with A. sojae enzyme. Both enzymes thus show markedly high esterase activity against Ac-(Ala)2-Phe-OMe and Ac-(Ala)3-OMe, as well as Cbz-(Ala)2-Lys-OMe.
The P2-specificity* was determined using 4, 9) shows specificity similar to those of usual serine alkaline proteinases of microbial origin not only in primary specificity but also in the effect of secondary interaction. Inter estingly, the effect of neighboring amino acid residues (secondary interaction) on hydrolysis is more similar to that of bacterial rather than mold enzymes.
